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1 Introduction

In RAN1 meeting 91 and the email discussion [91-LTE-11], the followings were agreed for HARQ for autonomous UL transmission.
Agreement:
HARQ-ACK AUL-DFI for a PUSCH transmitted at subframe n is expected at earliest at subframe n+4. 

Agreement:
AUL-DFI does not include a field indicating MCS

Agreement:
For a AUL-DFI received  in subframe n,   

· PMI  (if included in AUL-DFI) in subframe n is applied after subframe n+3 

· TPC in AUL-DFI in subframe n is applied in the same way as if it had been received through DCI format 3/3A

Agreement:
Default HARQ-ACK value in AUL-DFI is NACK.

Note: after the eNB has reported an ACK/NACK for a given HARQ process once, the HARQ-ACK is set again to the default value, NACK.
Agreement:
AUL retransmission timer is RRC configured.
Proposal 2-1 (agreed by email):
Spatial bundling is not applied in AUL DFI
Proposal 2-2a (agreed by email):

· For TM2, TPMI is included into AUL DFI

o   The UE is not expected to receive a TPMI that changes the number of transmission layers

o    FFS A-CSI

Proposal 2-2b (agreed by email): 

AUL-DFI is zero-padded to match the size of activation/deactivation DCI

Proposal 3-1 (agreed by email): 

If AUL COT can be shared with the eNodeB, (at least) remaining COT is included into AUL-UCI

Proposal 3-2a (agreed by email): 

AUL is mapped to UCI the same way as CQI/PMI

-          FFS starting symbol

Proposal 3-2b (agreed by email): 

A new beta offset parameter is defined for AUL-UCI
This contribution considers remaining HARQ aspects for autonomous UL access.
2 Discussion
Additional fields in AUL-DFI 
It was agreed to introduce a new downlink feedback information (i.e. AUL downlink feedback information (AUL-DFI)) to carry at least HARQ feedback for AUL transmissions. AUL-DFI is a bitmap with one HARQ-ACK bit for each AUL configured HARQ process per TB. In addition to HARQ-ACK information, TPC for PUSCH, which is applicable for both AUL and SUL transmissions, is included in AUL-DFI. In addition to HARQ-ACK and TPC, TPMI is also included in AUL-DFI associated with the same number of layer for dynamic spatial domain adaption.  The remaining issue is whether A-CSI is needed in AUL-DFI. To support A-CSI transmission on AUL, the A-CSI bit field should be HARQ process specific, e.g., to indicate which AUL(s) to carry A-CSI, which leads to quite large overhead. Moreover, if a UE missed AUL-FDI, it would result in the mismatch on PUSCH rate matching between eNB and UE that should be avoided. Therefore, A-CSI triggering should not be included in AUL-DFI. 
Proposal 1: A-CSI triggering should not be included in AUL-DFI.
NDI for AUL transmission
For LTE SPS transmission, if NDI in the received DCI with CRC scrambled with SPS C-RNTI is set to 1, the UE consider the NDI not to have been toggled (i.e. retransmission). Otherwise, (i.e. NDI is set to 0), the UE consider the NDI to have been toggled. This principle can also be applied to AUL.
Proposal 2: For AUL (re)transmission, if NDI in the received DCI with CRC scrambled with a new RNTI (e.g. AUL C-RNTI) is set to 1, the UE consider the NDI not to have been toggled (i.e. retransmission). Otherwise, (i.e. NDI is set to 0), the UE consider the NDI to have been toggled.
 AUL-UCI transmission
AUL-UCI includes at least HARQ ID, NDI and RV. Similar as eLAA, a single RV can be applicable to both CWs while separate HARQ ID and NDI for each CW in the case of UL TM2. One FFS point is whether to include UE ID in AUL-UCI. On one hand, if eNB allocates unique DMRS for each UE, eNB can distinguish UE identity by DMRS sequence detection, which is similar as Grant-free transmission in NR. Thus, no additional signaling for UE ID is needed. On the other hand, if more than one UE can be assigned with the same DMRS sequence, then, the mechanism to differentiate UE is inevitable, e.g., report UE ID in AUL-UCI. Considering the number of active UEs served by the unlicensed cell is typically small, e.g., two or three UEs in average as assumed  in Rel-12 small cell, the capacity of existing DMRS is far more enough for one-to-one mapping between DMRS resource and UE ID. Therefore, there is no need to include UE ID in AUL-UCI.  
Proposal 3: UE ID is not included in AUL-UCI. eNB can distinguish UEs by DMRS detection. 
It was agreed that AUL-UCI mapping follows the same mechanism as legacy CQI/PMI, i.e., from the lowest PRB index of PUSCH transmission bandwidth and first symbol of PUSCH. If AUL PUSCH can be configured to start later than symbol 0, then, AUL-UCI shall also start later than symbol 0. It is noted, extension of CP of the next symbol is transmitted in the remaining part of first OFDM symbol if PUSCH starting position is later than symbol 0. The actual data or UCI is transmitted from symbol 1.  
Proposal 4: AUL-UCI mapping follows the same mechanism as legacy CQI/PMI which starts from the lowest PRB index of PUSCH transmission bandwidth and first symbol of PUSCH (excluding partial starting symbol). 
Regarding the CRC attachment, similar as legacy CQI/PMI, 8-bit CRC is sufficient considering the limited payload of AUL-UCI. It is desirable to reuse the legacy CQI/PMI chain for implementation simplicity. As discussed above, there is no clear motivation to indicate UE ID by AUL-UCI and of course no need to perform CRC mask by UE ID either. 

Proposal 5: 8-bit CRC is adopted for AUL-UCI.
3 Conclusions 

This contribution considers HARQ aspects for autonomous UL access and proposes the following based on the discussion.

Proposal 1: A-CSI triggering should not be included in AUL-DFI.
Proposal 2: For AUL (re)transmission, if NDI in the received DCI with CRC scrambled with a new RNTI (e.g. AUL C-RNTI) is set to 1, the UE consider the NDI not to have been toggled (i.e. retransmission). Otherwise, (i.e. NDI is set to 0), the UE consider the NDI to have been toggled.
Proposal 3: UE ID is not included in AUL-UCI. eNB can distinguish UEs by DMRS detection. 
Proposal 4: AUL-UCI mapping follows the same mechanism as legacy CQI/PMI which starts from the lowest PRB index of PUSCH transmission bandwidth and first symbol of PUSCH (excluding partial starting symbol). 

Proposal 5: 8-bit CRC is adopted for AUL-UCI.
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